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Abstract 



The invention rehucs lo a composition for use in a 
dishwasher which is provided in the form of a tablet. 
The inventive composition is chnnicterized by a base 
composition which essentially carries out its function 
during the main cleaning cycle of the dishwasher, and is 
also characterized by at least one particle. Said particle 
has at least one core that comprises at least one substance 
which essentialjy carries out its function during the rinse 
cycle of the dishwasher. 'Hic particle also has a coating 
which, for the most pan, completely suiTOunds the 
core(s). Said coating comprises ai least one compound 
whose solubility increases with a declinii>g concentration 
of a specific ion in the surrounding medium. The at least 




one particle is aiTangcd in or on the tablet in such a way 
that the surface of the particlc(s) is, at most, partially in 

direct contact with the surface of Uie base composition sunounding this/these particles. In order to prevent the coating from substantially 
dissolving or to prevent the coating from substantially detaching from die core(s), the concentration of tiic specific ion in the local sunounding 
of the particlc(s) is sufficiently high until the tablet has, for the most part, completely ilissolved. The invention also relates to a method for 
conducting a dishwashing cycle in a dishwasher while using the inventive composition. 



-1 



FOR INFORMATION ONLY 

Codes for (he identincation of PCT coniraci suucs on ihc cover sheets of the 
documents that publish ihe international applications in accordance with the PCT. 



AL Albania LT 

AM Armenia LU 

AT Austria LV 

AU Australia MC 

AZ x^zerbaijan MD 

BA Bosnia-Herzegovina MG 

BB Barbados M.K 

BE Belgium 

BF Burkina Faso 

BG Bulgaria ML 

BJ Benm MN 

BR Brazil MR 

BY Belarus MW 

CA Canada MX 

CF Central African NE 

Republic NL 

CO Congo NO 

C:H Switzerland NZ 

CI Coted'jvoire PL 

C:M Cameroon FT 

CN China RO 

CU Cuba RU 

CZ Czech Republic SD 

DE Germany SE 

DK Denmark SG 

EE Estonia SI 

ES Spain SK 

Fl Finland SN 

FR Fraiice SZ 

GA Gabon TD 

GB United Kingdom TG 

GE Georgia TJ 

GH Ghana TM 

GN Guinea TR 

GR Greece TT 

HU l-iungary UA 

IE Ireland UG 

IL Israel US 

IS Iceland 

rr Italy UZ 

JP Japan VN 

KE Kenya YU 

KG Kyrgyzstan ZW 

KP Deniocratic People's 

Republic of Korea 

KR Repubhc of Korea 

KZ Kazakhstan 

LC Saint Lucia 

LI Liechtenstein 

LK Sri Lanka 

LR Liberia 

LS Lesotho 



Lithuania 
Luxembourg 
Latvia 
Monaco 

Republic of Moldavia 
Madagascar 
Macedonia (former 
Yugoslavian Republic 
of Macedonia) 
Mali 

Mongolia 

Mauritania 

Malawi 

Mexico 

Niger 

Netherlands 

Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 

Sudan 

Sweden 

Singapore 

Slovenia 

Slovakia 

Senegal 

Swaziland 

Chad 

Togo 

fajikistan 

Turkmenistan 

Turkey 

Trinidad and Tobago 

Ukraine 

Uganda 

United States of 

America 

Uzbekistaji 

Vietnam 

Yugoslavia 

Zimbabwe 



5 

This ijiVL-nliDu concerns a composilion for use in a clishwashinL; machine and a method 
for its use. 

Alihough modern dishwashing machines in most cases have a large number ol^lilTerenl 
wash programs which differ in the length and temperaUire of ihe individual wash cycles, all wash 
programs essentially consist of the following basic steps: a prerinse cycle; main wash cycles; one 
or more intermediate rinse cycles; a clear rinse cycle; and drying. While the actual machine 
dishwashing agent, which is supposed to produce the cleaning action, is added at the beginning 
of the main wash cycle, special agents are used in the clear rinse cycle, for example clear rinses. 
As dishes are rinsed with water, clear rinses are supposed to prevent water drops, which leave 
spots of subsiance.s/salts dissolved/dispersed in the drops after drying, from remaining on the 
rinsed dishes. 

These two functionalities, namely the washing aciion of the machine dishwashing agent 
on the one hand and the described function of a clear rinse agent on the other, have been 
achieved up to now by means of two products dispensed with separate dispensing devices and at 
different times in the dishwashing cycle. 

Besides the use of clear rinse agents, there is still the need for other substances that can 
develop their activity in the rinse cycle, such as an antibacterial activity (for example, cationic 
compounds or Triclosan), antitarnish agents for silver (for example, benzotria/ole), addition of 
fragrance (fragrances, perfume), bleaching action/disinfection (for example, chlorine bleaches), 
odor masking (for example polyvinylpyrrolidone), antideposition agents and enzymes for 
additional purposes (for example, lipase for removal of fat deposits in the dishwasher). However, 
today's dishwashers do not have dispensing systems available thai are suitable for this. 

The goal of this invention was to combine in one product the washing function and the 
function(s) of the substance(s) added in the clear rinse cycle while maintaining as much as 
possible the performance that can be achieved with separate dispensing, or to enable the 
dispensing of substances other than the clear rinse agent in the clear rinse cycle. 

Molded detergents for use as laundry detergents are known froin the German Patent 
Applications (Offenlegungsschrift) 20 65 153 and 20 07 413, where among other things it is 
proposed to combine two components with different functionalities. Here a structure is proposed 
consisting of a casing shell that is composed, for example, of two shell halves that consist of a 
cleaning agent, and a hollow space enclosed by the shells which contains additives like softeners, 
bleaches, etc. 

British Patent I 390 503 discloses a liquid detergent that contains capsules that are 
insoluble in the composition, but that release their contents when the composition is diluted with 
water. This goal is achieved by the fact that the capsules are coated with a substance that has 
poor solubility in water solutions with high ion strengths, but liccomes soluble when the ion 
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sircnylh is knvcrcd ihrough ciilulion. It is pointed out thai this technique can be used lo 
incDiporaic into the hquid cleaning agent materials that are unsiable in the liquid cleaning agent 
itself or that would produce an instability if they were added directly. The use of (his technique 
to delay the release of a specific substance is also proposed. The use in machine dishwashing 
agents is claimed and is proposed for encapsulation of tribromosalicylanilide in order to stabilize 
it. The encapsulated material is released within 2 min after diluting the washing agent with 
water, i.e., already in the main wash cycle. 

US Parent 4,082,678 describes a fabric conditioning product that consists of a closable 
container that contains a releasable agent that serves to n^ake an inner container that is normally 
waicr-sokible or water-dispersible insoluble or nondispersible in water, where the inner 
container, which is arranged in the main container, contains a fabric conditioning agent. The 
inner container consists of a substance whose solubility in water is highly dependent on the ion 
strength or the pl l of the surrounding medium, and the agent that serves to make the inner 
container insoluble is an agent for controlling the pH or the ion strength. 

The .lapancse Kokai Patent Application Nos. 60-141705, 61-28440, 61-28441, 61-28596, 
61-28597 and 61-28598 describe methods for producing pH-sensitive microcapsules for use in 
laundry detergents. The pH-scnsitive coating is a copolymer of the follovvMng monomers: 

A) at least one basic monomer of formula I: 

R R' 
i / 

CH2-C-COO(CH2)xN (I) 
^R^ 

in which R is hydrogen or a methyl group, and R^ are each an alkyl group with 1-3 carbon 
atoms and x is a whole number from 1-4; 

B) at least one monomer that is insoluble or poorly soluble in water; and 

C) at least one water-soluble monomer. 

It is indicated that the described polymers are insoluble at a pH of 9.5 or higher and 
become soluble at a pH of 8.5 or lower. Various components of cleaning agent compositions that 
can be coated successfully and usefully by the described polymers are described. The goal of the 
invention described there is to protect substances thai are not supposed to develop their function 
until the rinse cycle begins and then to release them as promptly as possible. The use for 
dishwashing machines is not described. 

A disadvantage of the solution described in these Japanese patent applications is that the 
coated particles are in direct contact with nonalkaline wash water at the beginning of the wash 
cycle, which can have dissolution of the protective coating as a consequence. 
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A hiundry auxiliary agenl lhal is surrounded by a walcr-solublc coaling that is obtained 
by mixing j^olyvinylacclaldialkylarninoacetaie and ai least one organic acid dial is solid at room 
temperature is known from Japanese Kokai Patent Application No. 50-77406. This protective 
coaling is supposed to protect the laundry auxiliary during die main wash cycle and release it 
during the rinse cycles. The described compound reads lo the change of the pH between the 
main wash cycle and the rinse cycles. The correspondingly coated particles are mixed with 
conventional powdered laundry detergent. Here, too, there is the disadvantage of possible 
dissolution of the protective coating at the beginning of the wash cycle. 

A water-soluble polymer film for release of wash additives in the rinse cycle of washing 
machines that remains intact during the normal wash cycle over a range of typical temperatures 
and rapidly dissolves in the rinse cycle is known from European Patent Applications 
EP 0 284 19 1 A2 and 0 284 334 A2. It is pointed out in these applications that the use of pH- 
sensitive coatings is already known, but these films are normally also temperature-sensitive, so 
that they are not reliLihly stable at various temperatures in the wash cycle, h is proposed as a 
solution to combine a pi l-dependent material (which undesirably also shows a positive 
lemperaiurc-dcpcndcnt dissolving behavior) with a material that has a negative temperauire- 
dependent dissolving behavior. This combination is supposed to guarantee that the coatings do 
not dissolve at the high temperatures at the beginning of the wash cycle (especially the very high 
temperatures that occur in Amei ican machines). A u.se .for machining dishwashing agents is not. 
claimed. 

European Patent Application EP 0 481 547 Al discloses multilayer machine dishwashing 
agent tablets with a core, a separating layer surrounding the core, and an outer layer for 
sequential release of the ingredients of the different layers. Basically, two tasks ai*e supposed to 
be solved with these tablets, namely 1) incompatible materials can be formulated together in a 
single tablet and released at different times in order to avoid a mutual influence on each other; 
and 2) compositions that are supposed to develop their functions at different limes can be 
formulated in a single tablet. 

A disadvantage of the prior art described in this publication lies in the fact that the 
successive molding of the individual components is described as a single production process. 
Because of this, there is the danger that the core and/or the coating of the core will be deformed, 
which on the one hand leads to damage (and thus a reduction of the protective effect) of the 
coating of the core, and, on the other hand (in each case according to the composition of the 
core), to "bleeding" of the core into the material of the coating and the ba.sc composition. 
.Moreover, intimate full-surface contact between the individual layers can result in undesirable 
reactions occurring in the boundary layers, especially between the coating and the base 
composition. 



A second imporlani disadvantage of ihis prior an lies in ihc facl tlial ihe temperature 
and/or, in particular, the contact time with the wash solution is utilized as a triggering factor to 
initiate the dissolution of the coating layer, i.e., temperature-sensitive materials are used for the 
material of the coating. Since the temperature/lime pattern in dishwashing machines can vary 
significantly according to the selected program, ii is difficult, if not impossible, to choose a 
material for the coating that can be used for all possible programs of modern dishwashing 
machines. EP 0 481 547 Al itself concedes (page 7, lines 37-43) that ihe choice of the material 
of the coaling layer must take into account peculiarities that are specific to the machine and 
program. The practical usefulness of the described products is clearly limited for this !*eason. 

PCT Application WO 95/29982 discloses a machine dishwashing agent with delayed 
release of a clear rinse agent in the form of a nonionic surfactant, where this nonionic surfactant, 
together with an inorganic builder salt, forms a core particle that is provided with a waxy coating 
in order to guarantee the delayed release. This coating is a substance that does not melt at the 
operating temperatures that occur in the cleaning cycle, but is gradually chemically disintegrated 
at an alkaline pH, so that an effective amount of the clear rinse agent still remains in an excess 
amount at the end of the main wash cycle and is carried over into the clear rinse cycle. 

In this, it is disadvantageous that the coating is made soluble by chemical saponification 
at an alkaline pH, so that the lime at which the clear rinse substance is released from the core is a 
function both of the temperature and of the length of the main wash cycle. The patent application 
does not contain any teaching of how to formulate a product with which the clear rinse agent is 
not released until the clear rinse cycle in every wash program of any type of machine. N4oreover, 
the component of the core that is active as clear rinse agent is a nonionic surfactant, which is 
absorbed on an inorganic builder salt. This produces inferior clear rinse results, especially the 
formation of spots on glass. Finally, the product is a mixture of the granular washing agent and 
granular clear rinse particles. 

This invention, in view of the stated prior art, is based on the task of developing a generic 
composition that is usable for most dishwashing programs of various types of dishwashing 
machines and in each one of these instances, the substance(s) that is (are) not supposed to 
develop its effect essentially until the clear rinse cycle, is al.so not relea.sed until the start of the 
clear rinse cycle at the eariiest. Here the aim is to achieve this without any extensive restriction 
in the choice of the washing agent that is used, the substance(s) that is (are) used for the clear 
rinse cycle, or other ingredients of the composition. 

In accordance with the invention, this task is solved with a generic composition that is 
characterized by a base composition in the form of a tablet that develops its function essentially 
in the main wash cycle of the dishwashing machine; and at least one particle with at least one 
core that consists of at least one substance that develops its function essentially in the clear rinse 
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cycle oflhc dishwashing machine, and a coating esscniially coniplclcly surrounding ihe core(s), 
which consists of a compound whose sohibihty decreases with decreasing concentration of a 
specific ion in the surrounding niedium; where the at least one particle is arranged in or on the 
tablet so thai the surface of the particle(s) is at most partially in direct contact with the surface of 
this (these) surrounding base composition(s), and the concentration of the specific ion in the 
local vicinity of the particle(s), until the tablet has essentially completely dissolved, is high 
enough in order to prevent significant dissolution of the coaling or significant separation of the 
coating from the core(s). 

It is preferably provided that the particle or all of the particles is/are held in at least one 
hollow space of the tablet that is completely surrounded by the base composition and that has a 
larger volume than the particle or all of the particles that is/are held in the relevant hollow space. 

Here the pariicle(s) in one alternative can be loosely arranged inside the hollow^ space or, 
in another alternative, can be fixed in it. If the particles are fixed in the hollow space, this 
preferably lakes place by means of an adhesive. 

In a particularly preferred embodiment of the invention, the hollow space is essentially 
arranged centrally within the tablet. 

The invention additionally calls for the tablet to have a single essentially spherical hollow 
space in which is preferably held a single essentially spherical particle, whose outside diameter is 
less than tlie inside diameter of the holkw space. 

In an alternative embodiment of the invention, it can be provided that the particle or all of 
the particles is/are held in at least one hollow space of the tablet, which [hollow space] is only 
partially surrounded by the base composition. 

Here the hollow space is preferably a recess in one of the surfaces of the tablet, in which 
the parlicle(s) is (are) at least partially held. 

Heie the particle(s) is (are) preferably held in the hollow space or in the recess so that it 
(they) does (do) not project above the surface(s) of the tablet. 

it is provided in one embodin"ient of the invention that the hollow space or the recess has 
an essentially circular cross section parallel to one of the surfaces to which it opens or in v/hich it 
is arranged. 

The invention proposes in one particular embodiment that the hollow space or the recess 
be open to the surlace(s) only to an extent such that the particle(s) held therein cannot pass 
through the opening(s) of the hollow space or the recess. 

Here it is provided that the particle(s) are loosely arranged in the hollow space or in the 

recess. 

However, it can also be provided that the particle(s) are fixed in the hollow space or in 
the recess, where this fixing can preferably take place with an adhesive. 



10 



The invention preferably provides lor ihc base composition to consist of at least one 
composition that is chosen from the group thai consists of a machine dishwashing composition, a 
water softening composition and a wash booster composition. 

The invention preferably provides that the coaling consists of at least one compound that 
is not or is only slightly soluble at the concentration of the specific ion at the end of the main 
wash cycle of the dishwashing machine and exhibits, at the concentration of the specific ion in 
the clear rinse cycle, solubility sufficient that it dissolves or separates from the core(s) in the 
clear rinse cycle to the extent that an at least partial escape of the core material into the medium 
of the clear rinse cycle becomes possible. 

Here it is preferably provided that the solubility of the compound decreases with 
decreasing OH" ion concentration and thus decreasing pH in the surrounding medium. 

In a particularly preferred embodiment, the invention proposes that the compound show 
no or only slight solubility at a pH above 10 and solubility at a pH under 9 sufficient that it 
largely dissolves or is separated from the core(s) in the clear rinse cycle so that at least partial 
escape of the core material into the medium of the clear rinse cycle becomes possible. 

Preferably, this compound consists of a polymer, especially preferably a pH-sensitive 
polymer, that consists of at least one repeating unit that has at least one basic function that is not 
a part of the backbone of the polymer. 

In a preferred embodiment, the polymer consists of at least one repeating unit is derived 
from a compound chosen from the group that consists of vinyl alcohol derivatives, acrylates or 
alkyl acrylates that have said basic function. 

In a particular einbodiment of the invention, the polymer is a carbohydrate that is 
functionalized with said basic function. 

vSaid basic function is preferably an amine, especially preferably a secondary or tertiary 

amine. 

[n one alternative, the repeating unit is derived from a compound with the following 
formula MI: 




where G is a linking group selected from -C00-, -OCO-, -CONH-, -KM-ICO-, -NHCONH- 
, -NHCOO-, -OCONH- or -OCOO-, Ri, independent of one another, represent hydrogen or an 



alkyl group with 1-3 carbon atoms, R?, independent of one anoilier, represent hydrogen or an 
alkyi group with 1-5 carbon atoms, and x is a whole number I'rom I (o 6. 

Prel'erably, the repeating unit is derived from a compound with the following fonmila IV: 



where Ri, independent of one another, is hydrogen or an alkyi group with 1-3 carbon atoms, R2, 
independent of one another, is hydrogen or an alkyi group with 1-5 carbon atoms, and x is a 
whole number from I to 6. 

In further embodiments of the invention, it is provided that the basic function is an imine 
or a basic aromatic N-containing group, preferably a pyridine group or an imidazole group. 

In another embodiment, it is provided that the pi 1-sensiii vc polymer is a polymer is 
derived from chitosan. 

Finally, (he invention proposes that the compound consists of K-carrageenan. 

In one embodiment of the invention, it is provided thai the core(s) consisl(s) of at least 
one material that is selected from the group consisting of surfactants, antibacterial compositions, 
anlitarnish agents for silver, fragrances, bleaches, disinfectants, agents to mask odors, 
anlideposition agents and enzymes. 

In an alternative, the core or at least a part of the cores can be in the form of an 
encapsulated liquid, for example in the form of a liquid contained in a gelatin capsule. 

hi an alternative eml")odiinent, the core or at least a part of the coies is in a solid form and 
preferably has a niching point higher than 35*^0, especially preferably between 55 and lO^'C. 

The invention additionally concerns a method for conducting a dishwashing cycle in a 
dishwashing machine, in which the composition in accordance with the invention is added to the 
medium in the dishwashing machine at a certain time point during the prerinse cycle or the main 
wash cycle. 

ft is provided in a particular embodiment of this method that for the case that the base 
composition in the form of a tablet is not capable, after it has dissolved in the medium, of making 
available before the end of the main wash cycle a concentration of the specific ion in the medium 
that is sufficiently high to prevent significant dissolution of the coating and significant separation 
of the coating from the core(s), this sufficient concentration of the specific ion is made available 




(IV) 



through the adclilion of an additional composition, for example a niachine disluvashing 
composition, to the medium ol ihc primary wash cycle at a suitable point in time. 

The composition in accordance with the invention is characterized by the tact that it 
affords excellent results both in the main wash cycle and also in the clear rinse cycle of a 
dishwashing machine. The tablet becomes dissolved during the main wash cycle and can develop 
its correspondingly intended effect (cleaning, water softening, wash enhancement, etc.)- The 
particles arranged in or on the tablet contain as core material that substance or those substances 
that is/are intended to develop their primary function in the clear rinse cycle of the dishwashing 
machine, for example, clear rinse agents. 

This/these substance(s) is/are protected by a coating that is stable and docs not or only 
insignificantly dissolves or separates at the ion concentration, for example the pH, and the 
temperature of the main wash cycle. Only when the ion concentration, or the pH, decreases 
significantly due to dilution, i.e., at the beginning of the clear rinse cycle, does the solubility of 
the coating material decrease [sicl so significantly that it dissolves or separates rapidly and 
releases the actual effective core material into the surrounding medium. 

If dispensing via special dispensing means that can hold back the particles in accordance 
with the invention is not provided, the particles in accordance with the invention should be 
chosen to be large enough that they are not carried out of the dishwashing machine, at least not 
to a significant extent, during pumping out after the main wash cycle and the intermediate rinse 
cycle or intermediate rinse cycles. 

It is important for the sokition in accordance with the invention that the surface of the 
particle be at most partially in direct contact with the surface of the base composition of the 
tablet that surrounds it. This can take place in the manner specifically described and presented in 
this application, but it can also be achieved in any other way with the desired purpose. Examples 
are the loose arrangement of a smaller particle in a larger hollow space and the fixing of a 
smaller particle in a larger hollow space so that there is no or is only partial contact between the 
particle and the base composition of the tablet, etc. 

This constellafion [sic] offers the advantage over the prior art that, in the manufacturing 
process, i.e., in the molding of the individual components that takes place in successive steps, a 
molding and possibly con.sequential damage to the core(s) and/or the coating that could occur 
because of the reduction of the protective action of the coafing of the core(s) are reliably 
avoided. By preventing the exertion of pressure on the particle in any phase of the production 
process, it is also reliably possible to prevent, for a certain composition of the core(s), "bleeding" 
of the core into the material of the coating and the base composition. Finally, for specific 
compositions of the coating or the base composition, it can be advantageous to avoid an intimate 
fill! surface contact, since undesirable reactions could ari.se in the boundary layers. 
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The icrm "local cnvironnicnL" as used in connection with ihc panicle in accordance with 
the invention, is intended to designate the immediate environment around the particle. The ion 
concentration in this local environment ol'the particle is the determining factor for its stability. 
With the products in accordance with the invention, the ion concentration in this local 
environment is determined, at least up to essentially complete dissolution of the lableL by the 
ions that pass from the tablet into solution. Preferably, the origin of the "specific ion" is 
therefore — at least in the initial phase of the main wash cycle — a compound (^f the base 
composition that forms the tablet or is generated by it in the surrounding medium. In the most 
typical case these are, with the usual basic dishwashing agents, 01 1* ions, whose concentration 
can be expressed as the pM. 

if a (for example, basic) machine dishwashing agent composition is not used as the base 
composition, but rather, for example, a water softener composition or wash booster composition, 
the protection of the coating of the particle by a sufficiently high ion concentration in the local 
environment of the particle will possibly be guaranteed only until the tablet is ct)mplciely 
dissolved, namely in those cases that the base composition of the tablet is not capable of making 
avaiJabJe a sufficiently high ion concentration in the medium. In these cases, the sufficiently high 
ion concentration in the medium (and thus also in the local environment of the particle(s)) will be 
achieved through the di.ssolution of the actual machine dishwashing agent (or another special 
additive). 

The invention will now be described in more detail by means of the following examples 
and drawings. In the drawings: 

Figure I shows a typical pH profile of a dishwashing machine: 

Figure 2 shows a first embodiment of the composition in accordance with the invention in 
cross section; 

Figure 3 shows a second embodiment of the composition in accordance wMth the 
invention in cross section; 

Figure 4 shows a third embodiment of the composition in accordance with the invention 
in cioss section; 

Figures 5a and b show a fourth embodiment of the composition in accordance with the 
invention in cross vSeclion and top view; and 

Figure 6 shows a fifth embodiment of the composition in accordance with the invention 
in cross section. 

Basically, the ion concentration or pH profile of the cleaning or washing mcditmi in a 
dishwashing machine is dependent on the ingredients of the cleaning agent or washing agent that 
is used. A typical pH profile for using a conventional basic machine dishwashing agent, for 
example Calognile®, can be found in Figure 1 (dishwasher: Bosch model SMS 3047). 
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The vcnical sliaded region shows ihe lime of the following steps: prcrinse, main wash, 
iniermediate rinse, clear rinse. It becomes clear lhai ihe pH during most of ihe main wash cycle 
lies in the range of 10.0-10.5. The pH decreases, afier the wash water is pumped out al the end of 
(he main wash cycle and the feed of fresh water, to a value of 9.0 during the intermcdiaie rinse 
and to a value between 8.5 and 9.0 during the clear rinse. 

Figures 2-6 represent possible embodimenls of the composition in accordance with the 
invention. 

Figure 2 shows a tablet 1 that consists of two half-tablets 2 and 3, which can have 
different or the same composition. For example, the conventional commercially sold 2-layer 
tablet in which both layers usually have a different composition and are differently colored can 
be used as the foundation. 

In both half-tablets, one can see approximately in the middle a roughly hemispherical 
recess 4 or 5, which, when the tablet 1 is assembled, produces an approximately spherical hollow 
space. 

In this hollow space there is in the embodiment that is shown a single particle 6, which 
consists of the core 8 and the pH- or ion concentration-sensitive coating 9, whose outside 
diameter is slightly smaller than the inside diameter of the hollow space in (he tablet. l3oih in the 
present embodiment, in which the particle is loosely held in the hollow space, as well as in an 
embodiment where it is fixed in place by adhesive applied in the intermediate space, it is 
guaranteed that there is not continuous full surface contact between the tablet material and the 
coating of the particle. This is an important aspect of this invention, in order to prevent, on the 
one hand, the protective coating around the core of the particle from being damaged during the 
production cycle and on the other to minimize possible interactions between the tablet material 
and said coaling, both with the goal of keeping the coaling reliabJy stable up to the clear rinse 
cycle. 

To fix the particle in the hollow space, of course, one may consider not only the use of a 
traditional adhesive, but also other compositions and means that fulfill the same purpose, for 
example, mechanical securing, such as suffieienl frictional engagement between the tablet and 
particle at al least a few points or a socket connection between the tablet and the particle. 
Moreovei-, other connections that melt or dissolve, preferably during the main wash cycle, are 
possible as securing agents between the particle and the tablet. 

Of course, many other geometric shapes are possible for the design of the hollow space in 
the tablet or the particle held in it, for example ellipsoids, cylinders, etc. The shape and size of 
the hollow space in the tablet and that of the particle held in it do not have to correspond with 
each other. For example, a cylindrical particle can be held in a spherical hollow space. All other 
possible combinations are conceivable within the scope of this invention, in addition, it is 
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possible lo nil the hollow space not jiisl with one particle, but rather with several smaller 
panicles. 

Figure 3 shows a second embodirneni of the composition in accordance with the 
invention on a foundation of a conventional 2-layer tablet i. In this case, the upper half-tablet 3 
consists of two parts which make available both a sufficient hollow space 5 for accepting the 
panicle 6 and an opening on the side 1 I of the tablet. In this case the panicle 6 is not completely 
surrounded by the base composition of the tablet L so that it is externally visible within the tablet 
1. The panicle can either be loosely held in hollow space 5 (provided it is guaranteed that the 
particle or particles in the hollow space cannot pass through the opening through the appropriate 
choice of the size of the panicle 6 and the size of the opening of the hollow space 5 turned 
toward side 1 1 of the tablet) or it can be fixed within the hollow space 5 by the appropriate 
means, for example, an adhesive. 

A third possible embodiment is shown in Figure 4. The foundation in this case presents a 
tablet \ \ which is uniformly structured, i.e., it consists only of a layer 2' with uniform 
composition and color. In this layer 2', a recess 4' is formed by means of a suitable device. The 
panicle 6' is placed in this recCvSS 4' and in this case, since the recess is open towards side 1 1' of 
tablet I ' so tnuch that it would be possible for the panicle to fall out of the recess if it were not 
fixed in place, for instance, secured in the recess with an adhesive 10' or a fixing intermediate 
layer or mechanically (for example by frictional engagement). Of course, this principle can also 
be extended to multilayer tablets. 

Many different geometric embodiments are possible in this case as well. For example, the 
recess can have an essentially circular cross section parallel to side 1 W l lowever, any number of 
other cross sections is likewise conceivable, for example, any polygon. The particle 6' held in 
recess 4' can, in this case, as in the embodiment as in Figure 3, take on any shape (and 
independent of the shape of recess 4'), for example, an ellipsoid, cylinder, cube, etc. 

Fixing particle 6' in a hollow space open on both sides in the tablet can also be imagined, 
for example, a cylindrical hole 4' passing through the tablet body 1', in which a corresponding 
cylindrical particle 6' is fixed (Figure 5a and b). 

Another possible embodiment is shown in Figure 6. This is essentially constructed like 
the embodiment as in Figure 4, i.e., a tablet 1 ' which is imifortnly formed, i.e., of only one layer 
2" with a uniform composition and color. In this case the particle 6", however, contains not only 
a core (as in Figure 4), but also a number of cores 8", which are all embedded in a coating 9". 
With this embodiment it is also possible, for example, to incorporate cores of differing 
composition and differing shape (encapsulated material or solid cores) into a particle 6'\ 

IBolh with the embodiments shown and with other conceivable allernalives, it is important 
that a local environment with sufficient ion concentration or pH, which serves as the "trigger" for 



dissolving ihc coaling, is prcseni at Icasl in (he first phase of the main wash cycle for the particle 
containing the substances to be released in the clear rinse cycle, i.e., (hat this environment be 
present in a phase in which, as is evident from Figure I , the pH is still relatively low, i.e., it is 
briefly in a range in which elevated solubility of the coaling would result. In this way it is 
guaranteed that the coaling will have sufficient stability until the clear rinse cycle. 

E.xample 1 

Preparation of the core 

a. Core for a particle for controlled release of a clear rinse agent in the clear rinse cycle 

The corc(s) of the particlc(s) that is (are) supposed to develop its (their) actual activity 
only in the clear rinse cycle must consist of at least one substance that is effective as a clear rinse 
agent for this objective. Advantageously, a low-foaming nonionic surfactant is u.sed with this 
invention. Such surfactants are, for example, fatty alcohol ethoxylates, fatty alcohol 
ethoxylaies/propoxylates, cthoxylaie/propoxylate polymers such as the products from the 
Synpcronic® and Brij® series from ICl, the products from the Plurafac®, Pluronic® and 
Lutensol® series from BAvSF, the products from the Genapol® series from Clariant and the 
products from the Polytergent® series from Olin. 

Other possible examples of nonionic surfactants are alkyl polyglycosides, glucamides and 
alkylpyrrolidones. Moreover, of course, all other surfactants thai can develop the desired efficacy 
as clear rinse agents are also possibilities. 

Most of the substances known for use as clear rinse agents are liquids or waxy solids. The 
aggregate state of the substance that is effective as clear rinse agent in any case does not play a 
crucial role for use in this invention. If liquids are to be used, they can be in the form of 
surfactant-containing capsules, for example gelatin capsules, or can be converted to a coatable 
state by other suitable means before application of the coating. Solids can usually be provided 
with the coating directly, where the coating process possibly has to be matched to the 
corresponding substance. 

For purposes of this invention, melt mixtures that provide solid surfactant particles with a 
melting point of higher than SS^'C, preferably between about 55 and 70''C, have proven to be 
particularly advantageous. 

The combinations of various polyethylene glycols with the surfactant Synperonic® RA 
30, a block ethylene oxide/propylene oxide bonded to a Cn-Ci.'^ alcohol, (Ci3/Ci5O(EO)6(PO):0, 
shown in the following Table I, were prepared as melt mixtures in the form of cylinders 
weighing about 0.25 g. The melting point determinations gave the values indicated in Table 1. 
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Table I 



Code 


RA 30 


PEG 8000 

[%] 


PEG 10000 
[%] 


PEG 20000 
[%] 


PEG 350000 
[%] 


Schmelz-^^ 
punkt [°cr 


CI 


30 




70 






58-63 


C2 


40 




60 






57-60 


A30 


50 




50 






57-60 


A3 1 


60 




40 






54-58 


A30 


50 


50 








57-60 


C3 


60 


40 








57-60 


C4 


65 


35 








55-59 


A3 3 


50 






50 




59-65 


C17 


60 






40 




58-63 


C18 


70 






30 




57-64 


A34 


50 








50 


59-65 


C15 


60 








40 


58-66 


C16 


70 








30 


57-64 



Key: I Melting point C'C) 

AlthOLigli all of the combinalions basically can be seen as suitable, the 50:50 mixture A33 
in particular showed excellent stability and was easy to handle, especially in view of the 
subsequent coating processes. All of the samples showed rapid dissolution in water, so that in 
every case, optimum activity as a clear rinse agent is ensured. 

or course, the invention is in no way limited to the combinations that are presented as 
examples. Basically speaking, any type of surfactant that can be used as a clear rinse agent is a 
possibility for use with this invention. 

b. Core for a particle for controlled release of a fragrance in a clear rinse cycle 

Bleach-containing, i.e., oxidizing, dishwashing agent compositions considerably linrit the 
possibilities for use of fragrances thai can be used in such compositions. The controlled release 
of a fragrance in the clear rinse cycle would enable far greater flexibility in the use of fragrances. 

For the controlled release of a fragrance or fragrance composition in the clear rinse cycle, 
one can produce a core for a particle corresponding to the invention, in which a mixture of 
50 wt% molten polyethylene glycol, for example PEG 8000, 25 wt% fragrance or fragrance 



composition and 25 wi% dielhyl phthalatc arc chilled in a mold, in order to form, for example, a 
spherical particle weighing, for example, 0.75 g. 

c. Core for a particle lor controlled release of an antibacterial composition in the clear rinse cycle 

The use of a panicle in accordance with the invention with a core or several cores that 
contain an antibacterial composition in a tablet for use in a dishwashing machine would open up 
the possibility of simultaneously releasing two different compositions in the clear rinse cycle, 
namely the antibacterial composition from the core(s) of the panicle in accordance with the 
invention and the clear rinse agent from the usual dispensing device of the dishwasher. 

A corresponding core for such a panicle is made by cooling a mixture of 100% molten 
benzaikonium chloride (Barc|uat®MS- 100) in a mold in order to produce, for example, a 
spherical panicle with a weight of, for example, 0.64 g, 

d. A core for a panicle for controlled release of enzymes in the clear rinse cycle 

Since, as is well known, proteases, which are usually used in dishwashing agent 
compositions, can degrade lipases and thus reduce their activity, it would be desirable to 
incorj^oraie such lipases into the core(s) of a panicle in accordance with the invention, so that the 
lipases are not released until the clear rinse cycle, which could enable optimum performance for 
these enzymes. 

For this purpose, 0.4 g of a granular lipolytic enzyme (for example, Lipolase® lOOT 
(Novo)) can be put into a hard gelatin capsule with, for example, rounded cylindrical shape, for 
example, the kind used for drugs. 

Example 2 

Screening method for coating materials 

As noted above, it is of considerable imponance for this invention that the material for 
the coating of the panicle core(s), which consist of the substance that develops its function 
essentially in the clear rinse cycle of the dishwasher, show a solubility that is dependent on the 
concentration of a specifically selected compound. In this way the coaling is essentially insoluble 
in the main wash cycle and is made soluble and dissolves from the panicle when this 
concentration decreases during the intermediate rinse cycle(s) or the clear rinse cycle. 

Tt was observed that the dilution that occurs in the course of the various wash cycles due 
to the pumping out of the wash water and the feed of fresh water causes the ion concentration to 
decrease by 20 to 200-fold between the end of the main wash cycle and the last rinse cycle. 

Based on this observation, methods were developed for screening the suitability of 
various polymers for use as coating materials, which consists of determining the solubility of 



such polymers at two dii fereni ion conccnlralions which differ from each olher by ai Icasl 
20-fokI, preferably by 200-fo!d. 

The values of the ion conccnu-aiions thai are supposed to be used in screening the 
polymers are dependent on the formuhuion of the base composition of the tablet in which the 
coated particle is to be incorporated. 

In fact, the value for the highest ion concentration that is used for the screening process 
should correspond to (he concentration of the selected ion that is to appear in the wash water 
after the machine dishwashing agent has dissolved completely. Only after this concentiation has 
first been determined should the lower value for the ion concentration be set to 20-200 times 
under this higher value. 

With these data, it is within the capability and knowledge of one skilled in the an in this 
field to determine the values lor the ion concentration of the test solution that are to be used in 
the test method described below^ 

Method for preparing the test solution and carrying out and evaluating the test 

The materials to be tested are dissolved in solvents in which they are readily soluble. The 
solutions are distributed on glass plates and then dried at room temperature until they exhibit 
constant weight. 

The glass plates arc put into a beaker containing test solution at a controlled temperature. 
The solution is then stirred with a magnetic stirrer at a controlled speed. After about 10 min, the 
glass plates are removed from the beaker and dried to constant weight at room temperature. The 
results are expressed as weight loss (%). 

Of course, (he screening method has to match to the composition of the machine 
dishwashing agent, since this composition has a considerable effect on the ion concentration or 
pH profile in the dishwasher cycle. The goal in each case is to test the degree of solubility of the 
corresponding materials under different conditions, namely high(er) or low(er) ion 
concentrations or pHs. 

With this procedure it is merely within the capability of the one skilled in the art in this 
Held to establish particle test parameters for the screening. For example, two screening methods, 
with which some possible materials for coaling the particles in accordance with the invention 
were tested, are presented in the following. 

Screening method 1: 

Screening method 1 was carried out with buffer solutions as a medium for simulating the 
wash water. Two buffer solutions were prepared as follows for this purpose: 



vSlock soliiiion: 

7.507 g glycine buffer (.Merck 104169) 
5.850 g NaCl 

filled wiih water lo 1000 mL 

pH 8 buffer solution: 

500 mL stock solution 
500 mL distilled H2O 
L23g INNaOH 

pH 10 buffer solution: 

500 mL stock solution 
500 mL distilled H2O 
32.6 g INNaOH 

Screening method 2: 

Screening method 2 was carried out with the following cleaning agent formulation in 
order to simulate the conditions in various stages of a dishwasher cycle. Concentrations from 4 to 
5 g/L are usual for the washing agent load in the wash cycle. Concentrations of about 
20-40 mg/L are usual for the clear rinse cycle. 



Cleaning agent formu.lation: 




Ingredient 


wt% 


Sodium perborate monohydrate 


9.00 


S od i u m tri pol yphosphai e 


48.00 


Sodium carbonate 


28.00 


Polyethylene glycol 


4.00 


Polymer 


1.50 


TAED 


3.00 


Enzymes 


1.50 


Surfactant 


3.50 


Additives 


1.50 



Total 



100.00 
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Screening method 3: 

vScreening method 3 is used to screen lor compounds whose solubility changes in 
dependence on the concentration of" potassium ions. The compounds determined with this 
screening method can be used, when — as previously noted — a correspondingly high 
concentration of potassium ions that becomes correspondingly reduced in the clear rinse cycle by 
dilution is present in the main wash cycle. 

The screening method 3 was carried out with the following formulation in order to 
simulate the corresponding conditions. 



Formulation: 



Ingredient 


wt% 


Poiassium tripolyphosphate 


1 3.6 


Potassium bicarbonate 


34.0 


Potassium sulfate 


23.1 


Potassium chloride 


12.4 


Potassium carbonate 


9.7 


Boric acid 


2.0 


Sodium perborate monohydrate 


2.0 


TAED 


1.0 


Piualfin 


1.0 


Piotease 


0.2 



Example 3 

Choice of materials for coating (he particles 

Various materials were tested for suitability as a coaling for particles in accordance with 
this invention by means of the screening method described in Example 2. One of these materiaJs, 
"polymer !" in the following, is a polymer as described in Japanese Kokai Patent Application 
No. 6 I-2S440, i.e., a polymer of the general formula 11 with 1/(1 + m + n) = 0.35; m/(l + m + n) = 
0.45; l + m + n= 1500-1800. 
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r 

-CH2- 



CH3 

-C 

COOCH-i 



-CH2 




(11) 



The polymer was prepared in the usual way by bulk polymerization. The result of the 
screening tests were as follows: 



Screening method 1 : 

Films of polymer .1 were prepared from a 10% solution in isopropanol. 



pH ot" burCer solution 


Weight loss at 30°C (%) 


Weight loss at 60"C (%) 


10 


7-8 


3-8 


8 


8 1 -88 


9 1 -95 



Screening method 2: 

Films of polymer 1 were prepared from a 10% sokition in a mixture of water and IN HCl 

(17:1). 



Concent ruled washing agent, pH 


Weight loss at 30''(' {%) 


Weight loss at 60"C (%) 


4 g/L 
10.6 


8-15 


6-15 


0.02 g/L 
8.5 


90-95 


89-95 



Of course, the invention is not limited to this exemplary polymer, and of course a large 
possibility for variation already extends to the polymers indicated in the Japanese Kokai Patent 
Application Nos. 60-141705, 61-28440, 61-28441, 61-28596, 61-28597 and 61-28598, or to 
compounds of formula I V: 



CH, 



R. 



COO 



(CH2) 



R2 

/ 



N 



\ 



(IV) 



\vl)ore R|, independent of one another, means hydrogen or an alkyl group wiih 1-3 carbon atoms, 
Rj. independent of one another, means hydrogen or an alkyl group with 1-5 carbon atoms, and x 
is a whole number from 1 to 6. 

Jn addition, within the larger chiss of compounds with formula 111: 



I 

CH 



C G — \Ci-lJ;— N 



(111) 



R2 

where G is a linking group selected from -C00-, -0C0-, -CONH-, -NI-ICO-, -NIICONH- 
, -NH( 00-, -OCONH- or -0C00-, R|, independent of one another, mean hychogen or an alkyl 
group with 1-5 carbon atoms, and x is a whole number from 1-6, for example, polymers that 
have a repeating unit is derived from a compound with formula V 



H 



CH2 = C — O C — GH, 



C2H5 



■N 



\ 



C2H5 



(V) 



can be used, or a pH-sensitive polymer ("polymer 2") with the repeating unit VI, which is 
commercially available from the Sankyo Company under the trade name ABA®, 



r 



XH2^ /CH2 cH2^ 

^CH "CH ^CH' 



O 

1 

CO 



CH 



CH. 



CH2 

I 

C2H5 CaHs^ 



(VI) 



The screening method 2 described above was also carried out with "polymer 2": 



15 g "polymer 2" nnd 5 g Mowiol® 3-98 (Clarianl) were dissolved in 200 mL of a 12:8: 1 
inixiurc of watcr/ethanol/IN HCI. Films were formed and tested as described above. The 
following results were obtained: 



VVashinii agent concentration 
pH 


Weight loss at 30°C (%) 


Weight loss at 60''C (%) 


4 g/L 
1(5.6 


2-8 


5-7 


0.02 g/L 
8.5 


32-40 


45-47 



Other polymers that show the desired properties or can be modified in a simple way so 
that they are suitable for the pinposes of this invention are polymers of isomers or derivatives of 
pyridine, preferably copolymers with styrene or acrylonitrile, of the following formulas Vll and 
VIIL in which G represents a substituent at any site on the pyridine ring. 



r 



CH7 



-CH 
I 

CNj 



-CH- 




(VM) 




(Vlll) 



A polymer as in the above formula Vjlf, namely poly(4-vinylpyridine-siyrcne) 
copolymer (Scientific Polymer Products, Inc.), "polymer 3," was tested by (he above described 
screening melhod 2: 

10 g "polymer 3" were dissolved in 230 mL water/] N HCI (6.25: 1). Film formation and 
testing took place as described above. The following results were obtained: 



Concentration of washing^ aj^enl 
pH 


Weight loss at SOX (%) 


Weight loss at 60X (%) 


4 g/L 
10.6 


0-6 


5-12 


0.02 g/L 
S.5 


68-85 


92-94 



Other polymers are (lor example statistical) polymers that are derived from chitosan, on 
the basis of the following monomer units iX and X 
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CHz OR, 




CH2 



OR, 



(IX) 



(X) 



NH-R3 



In addition, il is also possible to use substances or substance mixtures in the coating of 
the core niaterial that react, with regard to their solubility behavior, to a change of the ion 
concentration, i.e., ion concentration-sensitive polymers. Possibilities here are, for example, the 
partially hydrolyzed polyvinyl acetates (commercially available under the trade nan^e Mov/iol® 
(Clariant) described in the publications EP 0 284 191 A2 and EP 0 284 334 A2, which show a 
corresponding ion concentration dependency in the presence of borates, l^ecause of C(^mplexing 
between the borates and the polyols. The first successful tests were carried out with the prockict 
Mowiol® 56-88. 

Another ion concentration-sensitive polymer is the polysaccharide K-carrageenan, which 
in screening method 3 (see Example 2) proved to be a polymer that was dependent in its 
solubility on the calcium ion concentration in the surrounding medium. K-carrageenan is 
represented by the following XI: 



This polymer, designated as "polymer 4/' was tested by the above-described screening 
method 3: 

4 g K-carrageenan were dissolved in 96 g water. 10 g Mowiol® 18-88 were dissolved in 
90 g water and the two solutions were mixed together. The resulting solution was used to form 
films and to carry out the tests, as described above. The following results were obtained: 




(XI) 
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C onccniration of washing aiicii! 


VVeighl loss at 30"C (%) 


Wcighi loss at 60%: (%) 


4 g/L 


0.5-3.0 


11.0-12.0 


0.02 g/L 


24.5-25.0 


78.0-85.0 



The nhove list of compounds that are suitable for the coating in accordance with the 
invention is, of course, not dellniiive. Other polymers that alter their solubility in the desired 
range through changes of the pM or the ion concentration are conceivable or can be developed 
and thus fall under the extent of protection of this invention. Moreover, the substances suitable 
for the coating in accordance with the invention are not limited to polymer compounds, even 
though such compounds are described here as preferred embodiments. 

Using the screening methods described above or screening methods matched to the 
measurement of an ion concentration sensitivity, it is possible to investigate other commercially 
available materials, or materials obtainable by simple modifications, for their suitability in this 
invention. The choice of such polymers is a task easily solved by one skilled in the ai1 with the 
correspondingly clear objective and the given screening methods. 

Example 4 

Preparation of a particle in accordance with the invention 

The various cores described in Example I were used as foundations for preparation of the 
particles in accordance with the invention. These cores individually or severally were provided 
with a coating in a device for application of a film coating, as is known from the pharmaceutical 
industry (for example, from the firms Lodige, Hiittlin, GS, Manesty and Driam) (Figure 6). 

If the core(s) has (have) an ingredient that shows a certain incompatibility with the 
material of the coating, it is possible to provide the core(s) with a protective coating before 
application of this coating. For this, various materials known from the prior art are possibilities, 
for example, cellulose, cellulose derivatives, polyvinyl alcohol, polyvinyl alcohol derivatives, 
and mixtures of these. Although it is not absolutely necessary, such a protective coating was used 
in all cases when using the cores of Example 1 , with a 10 wt% aqueous solution of a polyvinyl 
alcohol or the polyvinyl alcohol Mowiol® 5-88 (Clariant) being preferably used. The amount of 
the applied protective coating can easily be varied by one skilled in the art in dependence on the 
composition of the core(s) and can be appropriately adjusted. The first attempts gave good 
results with 3 wt% of polymer (dry weight), in the case of la, 2 wt% in the case of lb, 3 wt% in 
the case of Ic and 4 wi% in the case of Id, in each case with respect to the weight of the total 
particle. 

The ion concentration-sensitive coating can be applied to the core(s) or protective coating 
basically in any amount and thickness, so long as it is ensured that the coating separates or 



dissolves sulTicienlly rnpidly in ihc clear rinse cycle, so lhal ihc subslance contained in ihe 
core(s) can develop ils effeci. In a preferred einbodimenu I - 10 vvi%, preferably 4-8 \\'\7o, of the 
ion conceniralion-sensiiive coaling material (dry weight), with respect to the weight of the total 
particle, is applied to the cores. 

Preferably, (he particles in accordance with the invention should have a size such that 
they are not carried out of the dishwasher, or at least not to a considerable extent, by the pumping 
operations after the main wash cycle or the intermediate rinse cycle. For this, a size of roughly 
1 cm of the largest diameter is usually sufficient. However, smaller or larger sizes can ofcoiir.se 
be chosen, as long as the function is ensured. 

For Ihc funher tests, "polymer I" from Example 3 was used as coating and applied as a 
10% solution ol'the polymer in 0.055N aqueous HCl. 

Example 5 

Preparation of a 2-laycr dishwashing agent tablet wiih clear rinse particles 

A typical 2-laycr dishwashing agent tabJet thai is suitable for holding a clear rinse panicle 
in a hollow space formed in it in accordance with the invention can be produced by molding the 
powdered ingredients in machines basically known from ihe prior art and using operating 
parameters basically known from ihe prior art. One possible shape of such a tablet is a cubic 
tablet of two essentially ecjually (hick layers, where a hemispherical recess is formed in the 
largest surface of each of these layers, so that when the two half-tablets are as.sembled, an 
essentially spherical hollow space is formed in it (.^ee Figure 2). 

The composiiion of ihe dishwashing agent lablet is in this case oriented toward 
commercial producis. An exemplary composition is shown in the foJJowing Table 2. Of course, 
other compositions are also possibilities, especially ones thai are optimized to support the 
compounds surrounding the core, for example, in the making available of alkalinity. 



Table 2 





While layer 


Colored layer 




50% 


50% 


Sodium perborate monohydrate 


18.00 




Sodium tripoiypliosphaie 


48.00 


48.00 


Sodium carbonale 


245.00 


32.00 


Polyethylene glycol 6000 


3.00 


5.00 


Polymer 




3.00 


TAE.D 




6.00 


Enzymes 




3.00 


Dye 




0.02 


Surfactant 


4.50 


2.50 
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Adclilivcs 


2.50 


0.50 




100.00 


100.00 



Half-tablets weighing about I 1 .5 g were prepared for the tests eondueied in Examples 6 
and 7. The hollow space that resulted when the half-iablels were assembled had an inside 
diameter of about 1 .2 cm. 

The clear rinse panicles prepared in accordance with Examples la and 4 are put into the 
hemispherical recess of the white or colored half-tablet. Then a fixing substance, for example an 
adhesive (for example, polyethylene glycol polyvinyl ether, polyvinyl alcohol, silicate, 
preferably molten PEG 4()0()) is applied to the corresponding surface of the half-tablet and 
optionally also to the clear rinse particle, and the second half-tablet (colored or while) is pressed 
onto the first half-tablet wuh the clear rinse particle. 

Example 6 

In this example, a test with which llie transfer of the clear rinse surfactant into the clear 
rinse cycle is observed wlien using the tablet prepared in accordance with Example 5. 

The clear rinse panicles have an average content of surfactant or polyethylene glycol of 
about 0.37 g each. The average amount of water in the clear rinse cycle is about 5.0 L. The 
maximum amount of surJ'aciant plus PEG to be expected in the clear rinse cycle should therefore 
be 0. 148 g/L when using one tablet per dishwashing cycle. 

Three difl^erent tests were carried out with three different tablets in a Bosch SMS 3047 
dishwasher. The water liardness was about IT" dH. 

1. Dishwashing agent tablet without clear rinse particles; temperature 65^''C. 

2. Dishwashing agent tablet with clear rinse panicles (Example 6); temperature 65''C. 

3. Dishwashing agent tablet with clear rinse panicles (Example 6); temperature 55''C. 
With each test, a minimum of 1 L wash water was removed from the clear rinse cycle 

shonly before the water was allowed to drain. The samples were characterized as 1.1 to 3.3. The 
water was then analyzed to detect the total amount of surfactant plus polyethylene glycol in the 
clear rinse cycle. The measurements were carried out by extracting the surfactant and PEG, 
evaporating the solvent and conducting a gravimetric deterniination of the nonvolatile residue. 

It should be noted that both the nonionic surfactant and the polyethylene glycol are 
detected with this analysis method. 
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mg/l 
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% 
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Versuch 3 
mg/l 


(n = 3) 
% 


n.l 
n.2 
n.3 


1,0 




43,6 


29,5 


91.9 


62.1 


10,4 




48.8 


33.0 


64,2 


43,4 


7.0 




32,7 


22,1 


76,5 


51,7 



Key: I Test _ 
Example 7 

The test described in (his example serves to lesl the composition in accordance with the 
invention in view of its elficacy in the clear rinse cycle. 

As a comparison with the dishwashing agent tablet prepared in accordance with the 
invention with clear rinse particles as prepared in Fixample 6, (he clear rinse power of separately 
added dishwashing ageni and clear rinse agent were tested, where the dishv/ashing agent 
corresponded to the tablet composition of the tablet in acc(^rdance with the invention and a 
commercial clear rinse agent was used. The dishwasher was a .Bosch SMS 3047. The water 
hardness was about 17-19'' dH. The temperature selling was 65''C. The dishwasher was loaded 
with 20 glasses, 20 black porcelain plates and 20 utensils. 

The dishwasher load was soiled as follows: 

50 g ground meat (pork: beef, 1:1) was browned with 2 g fat. AXfier a light brownish color 
had been achieved, a sauce containing 100 mL water, 1 g sauce binder and 2.5 g instant sauce 
was added to the meat. 

This material was put into the dishwasher, and the screen was closed with a stopper in 
order to keep the soil in the machine until the end ol" the wash program. The dishwashing agent 
was dispensed at the beginning of the clear rinse cycle. The evaluation of the dishwasher load 
was carried out 10 min after the end of the dishwashing cycle. 

The visual evaluation followed the following ranking table: 



4 points = without any spots 

3 points = 1 -4 spots 

2 points = more than 4 spots to 1/4 of the surface covered by spots 

1 point = 1/4 to 1/2 of the surface covered with spots 

0 points ~ almost completely covered with spots. 



The spot prevention performance was expressed in percent. 100% performance means the 
maximum possible point count of 228 points. The results are summarized in the following 
Table 4: 
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Toble 4 



Performance 




Cleaning ;igeni + 2 mL clear 
rinse agent 


Cleaning agent + 3 mL clear 
rinse agenl 


Tablet with clear rinse 
agent particles 


Porcelain 


66.9 


75.6 


96.9 


Glass 


25.6 


26.9 


49.4 


Utensils 


80.6 


90.6 


78.8 


Tolal 


57.7 


64.4 


75.0 



The results show ouistanding clear rinse action for ihe composition in accordance with 
the invention. This was particularly pronounced in the case of porcelain and glass, while the 
performance in the case of utensils was comparable to that of traditional compositions. 
Suiprisingly, there was even, in some cases, a superior clear rinse perlbrrnancc for the 
composition in accordance with the invention when compared to the traditional procedure of 
separate dispensing of dishwashing agent and clear rinse agent. 

The cliaracteristics of the invention disclosed in this description, the claims, and the 
drawings can be important, both individually and in any combination, for the allainmenl of the 
invention in its various embodiments. 

Claims 

1. A composition for use in a dishwashing machine, characterized by 

- a base composition (2,3;2'), that develops its function essentially in the main wash cycle 
of the dishwashing machine, in the form of a tablet ( 1 ; 1'); and 

- at least one particle (6;6';6"), with 

- at least one core (8;8';iS"), that consists of at least one substance that develops its 
function essentially in the clear rinse cycle of the dishwashing machine, and 

- a coating (9;9';9") that essentially completely surrounds the c{)re(s) and that 
consists of at least one compound whose solubility decreases with a decreasing concentration of 
a specific ion in the surrounding medium; 

where the at least one particle (6;6';6") is arranged in or on the tablet ( 1 ; !') so that the 
surface of the particle(s) (6;6';6") is at most partially in direct contact with the surface of this 
surrounding base composition (23;2') and the concentration of the specific ion in the local 
environment of the particle(s), up to essentially complete dissolution of (he tablet (1; T). high 
enough to prevent significant dissolution of the coating or significant separation of the coating 
from the core(s). 
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2. A composition as in Claim I, characlcri/.cci by ihc fact ihal ihe particle or all of the 
particles (6) is/arc held in al least one hollow space (4,5) of the tablet (1) thai is completely 
surrounded by the base composition (23), which [hollow space] has a greater volume than the 
panicle or all of the particles (6), that is/are held in the relevant hollow space. 

3. A composition as in Claim 2, characterized by the fact thai the parlicle(s) (6) is (are) 
loosely arranged inside the hollow space (4,5). 

4. A composition as in Claim 2, characterized by ihe fact that the particle(s) (6) is (are) 
fixed in the interior of the hollow space (4,5). 

5. A composition as in Claim 4, characterized by the fact that the pariicle(s) (6) is (are) 
fixed in the interior of the hollow space (4,5) by an adhesive. 

6. A composition as in one of Claims 2-5, characterized by the fact that the hollow space 
(4,5) is arranged essentially centrally inside the tablet (1). 

7. A composition as in one of Claims 2-6, characterized by the fact that tablet (I) has a 
single essentially spherical hollow space (4,5). 

8. A composition as in Claim 7, characterized by the fact that a single essentially 
.spherical particle (6), whose outside diameter is smaller than the inside diameter of the hollow 
space, is held in the hollow space (4,5). 

9. A composition as in Claim 1, characterized by the fact thai the particle or all particles 
(6';6") is/are held in at least one hollow space (4') of the tablet (T) and the hollow space is only 
partialiy surrounded by the base composition (2'). 

10. A composition as in Claim 9, characterized by the fact that the hollow space is a 
recess (4') in one of the surfaces (IT) of the tablet (T) in which the particle(s) (6';6") is (are) at 
least partially held. 

I 1. A composition as in Claim 9 or 10, characterized by the fact iliat the particle(s) (6';6") 
is (are) held in the hollow space or in the recess (4') so that it (they) does (do) not project above 
the surface(s) (II') of the tablet (1 '). 

12. A composition as in one of Claims 9-1 .1, characterized by the fact that the hollow 
space or the recess (4') has an essentially circular cross-sectional area parallel to one of the 
surfaces (IT) onto which it opens or in which it is arranged. 

13. A composition as in one of Claims 9-12, characterized by the fact that the hollow 
space or the recess (4') opens toward the surface(.s) (11') only to the extent that the parlicle(s) 
(6';6") held in it cannot pass through the opening(s) of the hollow space or the recess (4'). 

14. A composition as in Claim 13, characterized by the fact that the particle(s) (6';6'0 is 
(are) loosely arranged in the hollow space or in the recess (4*). 

15. A composition as in one of Claims 9-13, characterized by the fact thai the particle(s) 
(6';6") is (are) fixed in the hollow space or in the recess (4'). 
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16. A composition as in Claim 15. chaiaclerized by Ihc fad ihal ihc paniclc(s) (6';6") is 
(arc) rixeci in the hollow space or in the recess (4') with an adhesive ( 10'). 

17. A composition as in one of the preceding claims, characterized by the fact that the 
base composition (2,3;2') consists of at least one composition that is chosen from the group (hat 
consists of a machine dishwashing ageni composition, a water softening composition, and a wash 
booster composition. 

1 8. A cornposition as in one of the preceding claims, characterized by the fact that the 
coaling (9;9';9") consists of at least one compound that is not or is only slightly soluble at the 
concentration of the specific ion at the end of the main wash cycle of the dishwashing machine, 
and, at the concentration of the specific ion in the clear rinse cycle, has a solubility sufficient that 
it is dissolved or separated from the core(s) in the clear rinse cycle to the extent that at least 
partial escape of the core material into the medium of the clear rinse cycle becomes possible. 

1 9. A composition as in Claim 1 8, characterized by the fact that the solubility of the 
compound decreases with decreasing OH* ion concenuation and thus decreasing pH in the 
surrounding medium. 

20. A composition as in Claim 19, characterized by the fact that the compound show^s no 
or only slight solubility at a pH above 10 and shows sufficient solubility at a pH under 9 so that, 
in the clear rinse cycle, it dissolves or separates from the core(s) to the extent that at least partial 
escape of the core material into the medium of the clear rinse cycle becomes possible. 

2 I. A composition as in one of Claims 18-20, characterized by the fact that the compound 
consists of a polymer. 

22. A composition as in Claim 21, characterized by the fact that the compound consists of 
a pH-sensitive polymer that consists of at least one repeating imit that has at least one basic 
function that is not a part of the backbone of the polymei*. 

23. A composition as in Claim 22, characterized by the fact that (he polymer consists of 
at least one repeating unit that is derived from a compound that is .selected from the group that 
consists of polyvinyl alcohol derivatives, acrylates or alkyl acrylates that contain said basic 
function. 

24. A composition as in Claim 22, characterized by ihc fact that the polymer is a 
carbohydrate that is functionalized with said basic function. 

25. A composition as in one of Claims 22-24, characterized by the fact that the basic 
function is an amine. 

26. A composition as in Claim 25, characterized by the fact that the basic function is a 
secondary or tertiary amine. 

27. A composition as in Claim 26, characterized by the fact that the repeating unit is 
derived from a compound of the following formula 111: 



33 



CH 



C G 



ICHJ,- N 



/ 
\ 



(111) 



where G is a linking group that is selected from -C00-, -OCO-, -CONH-, -NHCO- 
, >NHCONH~, -iNHCOO-, -OCONH- or -0C00-, R,, independent of one another, is hydrogen or 
an alkyl group with 1-3 carbon atoms, Ro, independent of one another, is hydrogen or an alkyl 
group with 1-5 carbon atoms, and x is a whole number from I lo 6. 

28. A composition as in Claim 27, characterized by the fact thai the repeating unit is 
derived from a compound with the following formula IV: 



where R|, independent of one another, is hydrogen or an alkyl group with 1-3 carbon atoms. R?, 
independent of one another, is hydrogen or an alkyl group with 1-5 carbon atoms, and x is a 
whole number from I to 6. 

29. A composition as in one of Claims 22-24, characterized by the fact that the basic 
function is an inline. 

30. A composition as in one of Claims 22-24, characterized by the fact that the basic 
function is a basic aromatic N-containing group. 

31. A composition as in Claim 30, characterized by the fact that the basic function is a 
pyridine group. 

32. A composition as in Claim 30, characterized by the fact that the basic function is an 
imidazole group. 

33. A composition as in Claim 24, characterized by the fact that the pH-sensitive polymer 
is a polymer that is derived from chitosan, 

34. A composition as in Claim 18, characterized by the fact that the compound consists of 
K-carrageenan. 

35. A composition as in one of the preceding claims, characterized by the fact that the 
core(s) consist(s) of at least one material that is chosen from the group that consists of 




(IV) 
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surfacianls, am ibacicrial com[X)sit ions, aniiinmish agcnis for silver, IVayrances, bleaches, 
disinfeclion agents, agents to mask odor, antideposiiion agents ;huI enzymes. 

36. A eomposilion as in Claim 35, characterized by the fact thai the core (8:8') or at leas! 
a part of the cores (8") is in the form of an encapsulated Hquid. 

37. A composition as in Claim 36, characterized by the fact that the core (8;8') or at least 
a pan of the cores (8") is in the form of a hquid contained in a gelatin capsule. 

38. A composition as in Claim 35, characterized by the fact that the core (8;8') or at least 
a part of the cores (8") is in solid form, 

39. A composition as in Claim 38, characterized by the fact that the core (8;8') or at least 
a part of the cores has a melting point of higher than 35'*C. 

40. A composition as in Claim 39, characterized by the fact that the core (8;8') or at least 
a part of the cores (8") has a melting point between 55 and TCC. 

4 1 . A method for conducting a dishwashing cycle in a dishwashing machine, 
characterized by the fact that a composition as in one of Claims 1-40 is added to the medium in 
the dishwashing machine at a suitable time during the prerinsc cycle or the main wash cycle. 

42. A method as ift Claim 41, chaiacterized by the fact that, for the case that tlie base 
composition in the form of a tablet, after it has dissolved in the medium, is not capable of making 
available a concentration of the specillc ion in the medium, before the end of the main wash 
cycle, that is suftlcienl to prevent significant dissolution of the coating and significant separation 
of the coaling frorn the core, this sufficient concentration of the specific ion is made available 
through the addition of another composition, for example, a machine dishwasliing agent 
composition, to the mediunt of the main wash cycle at a suitable lime point. 
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